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Question #: 17 


123 


1p: 30344 What is the minimum amount of time SV should be treated for her deep vein thrombosis (DVT)? 


E Flag question Select one: 
CES 1 month X 
6 months * 


3 


Rate Rose Wang (ID: 113212) this answer is correct. The minimum duration of anticoagulant 


therapy for patients with DVI, including patients with cancer, is 3 months. 


12 months X% 


| Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Deep vein thrombosis (DVT) and pulmonary embolism (PE) 


LEARNING OBJECTIVE: 
To identify the minimum appropriate duration of anticoagulant therapy for patients with DVT. 


BACKGROUND: 


The appropriate duration of anticoagulant treatment following a DVT or PE depends on several factors, 
including whether or not the thrombotic event was provoked, the number of previous episodes, and the 
presence of strong persistent risk factors (e.g. active cancer). The duration of treatment for a venous 
thromboembolism (VTE) provoked by a transient risk factor or an isolated distal DVT (blood clot below the 
knee) is 3 months, Transient risk factors describe temporary circumstances, such as pregnancy or sudden 
hospitalization, that increase an individual s likelihood of developing a blood clot. The first episode of 
unprovoked VTE should be treated for at least 3 months and may be extended depending on the risk of 
recurrence, bleeding risk, and patient preference. In the event of a second episode of unprovoked VTE, there 
is a strong indication for continuing anticoagulants indefinitely as there is a higher risk of recurrence. Patients 
with cancer-associated VTE (provoked by a persistent risk factor) should be treated for at least 3 months, but 
treatment should ideally be extended until the cancer is no longer active and the patient is no longer on 
chemotherapy. 


RATIONALE: 


Correct Answer: 


© 3 months - The minimum duration of anticoagulant therapy for patients with DVT, including patients 
with cancer, is 3 months. 


Incorrect Answers: 
e 1 month - DVT treatment for SV should continue for longer than one month. 


+ 6 months - SV's DVT treatment may be extended to 6 months. However, the minimum appropriate 
length of treatment is 3 months. 


+ 12 months - SV's DVT treatment may be extended to 12 months. However, the minimum appropriate 
length of treatment is 3 months. 


TAKEAWAY/KEY POINTS: 


The minimum duration of anticoagulant therapy for all patients following a VTE is 3 months. After 3 months, 
patients should be assessed for the need to continue treatment for an extended period. 


REFERENCE: 


[1] Stevens S, Woller SC, Kreuziger LB, etal. Antithrombotic Therapy for VTE Disease: Second Update of the 
CHEST Guideline and Expert Panel Report. CHEST. 2021;160(6):2247-2259. 
doithttp://doi.org/10.1016/,.chest.2021,07.056 

[2] Venous Thromboembolism: Duration of Treatment. Thrombosis Canada. Updated: February 20, 2023. 
hitps://thrombosiscanada.ca/clinicalguides/ 


The correct answer is: 3 months 


Question #: 


1D: 50850 


Corect 


Question #: 


Which of the following statements about warfarin therapy is FALSE? 


Select one: 
Warfarin doses for most patients should be adjusted to target an international normalized ratio & 
(INR) of 2-3 
Patients should be v 
A ae intake Rose Wang (1D:113212) this answer is correct. Patients should 
OGritamin Krich foods while not reduce or avoid intake of vitamin K rich foods (e.g. leafy 
onwderin greens), but should be consistent about their weekly intake of 

these foods. 


Concomitant use of warfarin and acetaminophen may increase INR X 


It is not necessary to avoid warfarin in patients with creatinine clearance (CrCl) below 30 mL/min * 


Marks for this submission: 1.00/1.00. 
TOPIC: Deep vein thrombosis (DVT) and pulmonary embolism (PE) 


LEARNING OBJECTIVE: 
To understand characteristics of warfarin therapy. 


BACKGROUND: 


Warfarin is a vitamin K antagonist with several disadvantages that limit its use in the treatment of venous 
thromboembolism (VTE). Due ta its slow onset of action, warfarin requires at least 5 days of overlap with low 
molecular weight heparin (LMWH) or unfractionated heparin (UFH) until international normalized ratio (INR) 
is >2 for at least two consecutive days. INR must be monitored closely during the start of therapy and the 
frequency of testing can be reduced once the INR is stable. 


Most patients should target an INR of 2-3. INR above this target increases a patient's risk for bleeding, while 
INR below this target increases the risk for thrombotic events. INR can be affected by many drug and food 
interactions; any change to a patient's medication regimen, their diet, or the development of a new illness 
should prompt mare frequent INR testing. Acetaminophen may increase INR when taken at doses >1 g/day. 


Vitamin K is present in leafy vegetables and certain vegetable oils. While vitamin K opposes the activity of 
warfarin, patients do not need to minimize their dietary intake of vitamin K. Instead, patients should focus on 
avoiding fluctuations in dietary vitamin K intake by maintaining a consistent weekly diet. Grapefruit juice may 
increase the anticoagulant activity of warfarin through the inhibition of CYP3A enzymes, although this 
interaction may not be clinically significant. Additionally, alcohol consumption should be limited, as heavy 
alcohol consumption was found to decrease serum concentrations of warfarin. 


Warfarin is generally reserved for patients who have CrCl <30 mL/min or clinically significant drug 
interactions with direct oral anticoagulants (DOACs) where the INR can be used to monitor the 
anticoagulation effect and bleeding risk, and the dose of warfarin can be adjusted accordingly. 


RATIONALE: 


Correct Answer: 


* Patients should be counselled to reduce intake of vitamin K rich foods while on warfarin - Patients 
should not reduce or avoid intake of vitamin K rich foods (e.g. leafy greens), but should be consistent 
about their weekly intake of these foods. 


Incorrect Answers: 


* Warfarin doses for most patients should be adjusted to target an international normalized ratio 
(INR) of 2-3 - Most patients should target an INR of 2-3 


* Concomitant use of warfarin and acetaminophen may increase INR - Acetaminophen can increase 
the anticoagulant effect of warfarin when taken at doses af >1 g/day. 


* It is not necessary to avoid warfarin in patients with creatinine clearance (CrCl) below 30 mL/min - 
Warfarin may be used safely in patients with severe renal impairment without specific dose 
adjustments. 


TAKEAWAY/KEY POINTS: 


Warfarin dosing is guided by INR measurements and most patients should target an INR of 2-3. Warfarin 
does not require specific dose adjustments for renal impairment. Warfarin has many drug and food 
interactions which can affect INR. Patients should consume a consistent amount of vitamin K rich foods 
rather than avoiding these foods. 


REFERENCE: 


[1] Thrombosis Canada . Patient Information Sheet: Warfarin (Coumadin®). Thrombosis Canada. Accessed 
January 15, 2024. htips://thrombosiscanada.ca/wo-content/uploads/201 6/04/M159-Warfarin,pdf. 


[2] Thrombosis Canada. Warfarin: Peri-operative Management. Thrombosis Canada. 
hitp://thrombosiscanada.ca/wp-content/uploads/2017/06/14.-Warfarin-Peri-Operative-2017May24-Final- 
1.pdf. 


[3] Thrombosis Canada. Warfarin: Management of Out-of-Range INRs. Thrombosis Canada. 
https://thrombosiscanada.ca/wp-content/uploads/2021/01/16.-Warfarin-Out-of-Range-INR_31July2020.pdf 


The correct answer is: Patients should be counselled to reduce intake of vitamin K rich foods while on 
warfarin 


10:50913 


Corect 


Y Hag question 


sen 


Question #: 14 


1p: 50829 


Comact 


Which of the following durations of therapy is correct? 


Select one: 
A first provoked VTE should be treated for a minimum of 6 months X% 


A VTE associated with cancer v 

should be treated for a minimum Rose Wang (ID:113212) this answer is correct. A VIE 

of 3 months associated with cancer should be treated for a minimum of 
3 months. 


A second unprovoked VTE must be treated lifelong % 
A first unprovoked VTE should be treated for a minimum of 1 year ® 


Marks for this submission: 1.00/1.00. 
TOPIC: Deep vein thrombosis & pulmonary embolism (PE) 


LEARNING OBJECTIVE: 
To identify the appropriate durations for venous thromboembolism (VTE) in various patient populations. 


BACKGROUND: 


The treatment duration of VTEs (including DVT & PE) is based on many factors. The primary factor to 
consider is the risk of VTE recurrence compared to the risk of major bleeding. Other factors to consider 
include whether the VTE was provoked or unprovoked, if there was an underlying malignancy, and if the VTE 
is a recurrent event. The risk of bleeding is highest in the first 3 months of treatment and then stabilizes after 
1 year. Risk factors for bleeding include age >75 years old, previous bleeding, cancer, renal failure, hepatic 
failure, thrombocytopenia, excessive alcohol consumption, previous stroke, diabetes, anemia, antiplatelet 
therapy, frequent falls, and recent surgery. 


For the first occurrence of an unprovoked first VTE, the minimum duration of treatment with anticoagulants 
is 3 months. This is due to the rate of recurrence of a DVT or PE being similar if anticoagulation is stopped 
after 3 months compared to a period of 6-24 months. After 3 months of treatment for VTE, an assessment 
can be made to discontinue or continue the medication based on patient factors. 


Similarly, a second unprovoked DVT or PE requires a minimum duration of treatment of 3 months. However, 
due to the recurrence of the VTE, there is a strong recommendation to continue anticoagulation therapy 
indefinitely unless there is a high risk of bleeding 


Patients with VTEs provoked by transient risk factors require a minimum duration of treatment of 3 months. 
This duration can be extended to 6 months if the patient has a low risk of bleeding and the VTE is large or 
symptomatic, the patient doesn't feel ready to stop or symptoms of the VTE persist. Transient risk factors 
include surgery with general anesthetic for >30 minutes and admission to hospital for acute illness while 
being bedbound for > 3 days. 


Patients with VTEs associated with cancer are recommended to have a minimum treatment duration of 3 
months and then be reassessed. Treatment should be continued if the cancer is still active or the patient will 
continue receiving cancer treatment. 


RATIONALE: 
Correct Answer: 


e AVTE associated with cancer should be treated for a minimum of 3 months - A VTE associated with 
cancer should be treated for a minimum of 3 months. 


Incorrect Answers: 


© A first provoked VTE should be treated for a minimum of 6 months - A first provoked DVT should be 
treated for a minimum of 3 months. 


* A second unprovoked VTE must be treated lifelong - Second unprovoked VTEs should be treated for 
a minimum of 3 months and then long-term treatment can be assessed. 


© A first unprovoked VTE should be treated for a minimum of 1 year - A first unprovoked VTE should 
be treated for a minimum of 3 months and then treatment can be reassessed. 


TAKEAWAY/KEY POINTS: 


Patients with VTEs associated with cancer are recommended to have a minimum treatment duration of 3 
months and then be reassessed. Treatment will generally be continued if the cancer is still active or if the 
patient will continue receiving cancer treatment. 


REFERENCE: 


[1] Venous Thromboembolism: Duration of Treatment. Thrombosis Canada. Updated; February 20, 2023. 
https://thrombosiscanada.ca/clinicalguides/# 
[2] Wells PS. Cardiovascular Disorders: Venous Thromboembolism. E-Therapeutics-Therapeutic Choices. 


The correct answer is: A VTE associated with cancer should be treated for a minimum of 3 months 


Which of the following drugs is safe to use for the treatment of deep vein thrombosis (DVT) in women who 
are breastfeeding? 


Select one: 


eo 


Question #: 15 


1D: 50904 


Coret 


Enoxaparin ¥ 
Rose Wang (ID:113212) this answer is correct. LMWH can be used in women who are 


breastfeeding. 
Apixaban * 
Edoxaban X 


Rivaroxaban % 


Marks for this submission: 1.00/1.00. 


TOPIC: Deep vein thrombosis (DVT) & pulmonary embolism (PE) 


LEARNING OBJECTIVE: 


To understand effective and safe anticoagulant options in pregnancy. 


BACKGROUND: 


In women who are breastfeeding, LMWH can be used in the treatment of DVTs but DOACs cannot as they 
have not been studied in this population. Both unfractionated heparin (UFH) and low molecular weight 
heparins (LMWHs) such as dalteparin, tinzaparin, enoxaparin are considered safe and effective in women who 
are breastfeeding. 


RATIONALE: 
Correct Answer: 


e Enoxaparin - LMWH can be used in women who are breastfeeding, 


Incorrect Answers: 
© Apixaban - DOACs cannot be used in women who are breastfeeding 
* Edoxaban - DOACs cannot be used in women who are breastfeeding. 


e Rivaroxaban - DOACs cannot be used in women who are breastfeeding. 


TAKEAWAY/KEY POINTS: 
LMWH can be used in women who are breastfeeding but DOACs cannot. 
REFERENCE: 


[1] Pregnancy: Venous Thromboembolism. Thrombosis Canada. 2021. Accessed March 2, 2023. 
httpsi//thrombosiscanada.ca/wp-content/uploads/2021/07/6.-Pregnancy-VTE-Treatment_22July2021 pdf. 


The correct answer is: Enoxaparin 


All of the following are drugs that can cause thromboembolism, EXCEPT: 


Select one: 
Hormone replacement therapy (HRT) X 
Unfractionated heparin % 
Combined oral contraceptives (COC) * 
Argatroban v 


Rose Wang (ID: 113212) this answer is correct. Argatroban is not associated with HIT 
and does not inerease the risk of thromboembolism. 


| Correct} 
Marks for this submission: 1.00/1.00. 
TOPIC: Deep vein thrombosis (DVT) & pulmonary embolism (PE) 


LEARNING OBJECTIVE: 


To identify medications that increase the risk of thromboembolism. 


BACKGROUND: 


Certain medications can increase the risk of developing thromboembolism. Systemic medications containing 
estrogen or medications that activate estrogen receptors have been shown to increase the risk of 
thromboembolism. These include combined oral contraceptives (COO), selective estrogen receptor 
modulators (tamoxifen and raloxifene), and hormone replacement therapies containing estrogen. 


Another example of a medication that can increase the risk of thromboembolism is heparin. Heparin use 
(especially unfractionated heparin) can cause heparin-induced thrombocytopenia (HIT) which can cause clots. 
Argatroban is an anticoagulant that is not associated with heparin-induced thrombocytopenia. 


In addition, chemotherapy agents such as 5-Fluorouracil, busulfan, bleomycin, mitomycin, cyclophosphamide. 
and methotrexate can cause VTE. 


RATIONALE: 


Correct Answer: 


Question #: 16 


* Argatroban - Argatroban is not associated with HIT and does not increase the risk of 
thromboembolism, 


Incorrect Answers: 


* Hormone replacement therapy (HRT) - HRT containing estrogen or estrogen derivatives can increase 
the risk of thromboembolism. 


* Unfractionated heparin - Heparin is used for the treatment of DVT and PE but can cause heparin- 
induced thrombocytopenia (HIT) with a hypercoagulable state. 


e Combined oral contraceptives (COC) - COC contains estrogen which can increase the risk of 
thromboembolism. 


TAKEAWAY/KEY POINTS: 


Combined oral contraceptives, hormone therapies containing estrogen and estrogen derivatives, selective 
estrogen receptor modulators, and heparin can all increase the risk of thromboembolism. 


REFERENCE: 


[1] DiPiro JT, Talbert RL, Yee GC, et al. Venous Thromboembolism. Pharmacotherapy: A Pathophysiologic 
Approach. 9ed. McGraw-Hill: 2014. 
[2] Wells PS. Cardiovascular Disorders: Venous Thromboembolism. E- Therapeutics- Therapeutic Choices. 


The correct answer is: Argatroban 


is a 69-year-old female who was admitted to the hospital 5 days ago due to an episode of atrial 
fibrillation. In hospital, LF was initiated on unfractionated heparin (UFH) for stroke prevention. After 5 
days of treatment with UFH, LF develops severe pain, swelling, warmth, and redness in her right calf. 
Her attending physician orders bloodwork which reveals a serum creatinine (SCr) of 65 mmol/L and a 
decrease in platelets from a baseline of 200 x 10°/L to 50 x 10°/L. LF's blood pressure is 140/83 mmHg 
and her heart rate is 80 bpm. Her weight is 65 kg. Her creatinine clearance (CrCl) is greater than 60 
mL/min. An immunologic assay for heparin/platelet factor 4 (PF4) antibodies was also ordered, and 
the resul jiagnosed with heparin-induced thrombocytopenia (HIT). Her attending 
physician is seeking advice regarding treatment. LF has an allergy to ibuprofen which causes a rash. 
Her at-home medications include: rosuvastatin 20 mg daily, bisoprolol 2.5 mg daily, vitamin D 1000 IU 
daily, and a multivitamin. LF is quite bruised and does not want another infusion. 


What is the most appropriate recommendation for LF at this time? 


Select one: 

Enoxaparin *% 

Fondaparinux v 
Rose Wang (ID:113212) this answer is correct. Fondaparinux is a selective Factor 
Xa inhibitor that can be used for the treatment of HIT. It is administered 
subcutaneously, once daily. 

Argatroban * 

Warfarin X 


Marks for this submission: 1.00/1.00. 
TOPIC: Deep vein thrombosis (DVT) and pulmonary embolism (PE) 


LEARNING OBJECTIVE: 


To discuss anticoagulation options for patients with heparin-induced thrombocytopenia (HIT). 


BACKGROUND: 


Heparin-Induced Thrombocytopenia (HIT) is a transient, immune-mediated reaction that may occur following 
exposure to heparins. This reaction presents as a fall in platelets (thrombocytopenia) of > 30% from baseline, 
5-10 days after heparin exposure, and often results in venous thromboembolism (VTE). HIT is more likely to 
occur with unfractionated heparin (UFH) than with low molecular weight heparins (LMWH). 


This reaction occurs when heparin forms a complex with platelet factor 4 (PF4), PF4 is a chemokine stored in 
the granules of platelets and is released in the process of platelet activation. Immunoglobulin G (IgG) 
antibodies specific to this heparin-PF4 complex can form, which leads to the creation of a highly 
prothrombotic state 


To treat HIT, heparin must be discontinued, and a non-heparin anticoagulant must be initiated. Acute 
anticoagulant options include fondaparinux, argatroban, direct oral anticoagulants (DOACs), bivalirudin, or 
danaparoid. Warfarin should be avoided in the acute stage of HIT treatment since it may further aggravate 
the prothrombotic state. Transition to warfarin may be considered for ongoing anticoagulation once platelet 
counts are greater than 150 x 109/L. 


Axgatroban, bivalirudin, and danaparoid are administered by IV infusion and require frequent lab monitoring. 
DOACs have convenient oral administration and do not require routine lab monitoring. Evidence for the use 
of DOACs in HIT is limited overall, but of the available DOACs, rivaroxaban has the most evidence for use in 
this setting. Fondaparinux is administered subcutaneously, dosing is weight-based, and routine lab 
monitoring is not required. Fondaparinux is contraindicated in severe renal impairment (CrCl <30 mL/min). 


The duration of anticoagulant therapy in HIT without a thrombotic event is at least 4 weeks while HIT with 
thrombosis should be treated for at least 3 months. 


RATIONALE: 


Correct Answer: 


+ Fondaparinux - Fondaparinux is a selective Factor Xa inhibitor that can be used for HIT. It is 
administered subcutaneously, once daily. 


Incorrect Answers: 


* Enoxaparin - Patients with a history of HIT should not be exposed to LMWH due to the potential risk 
for cross-reactivity. 


© Argatroban - Argatroban requires frequent lab monitoring and IV infusion which the patient is 
reluctant to have. 


e Warfarin - Warfarin should not be started in the initial phase of thrombocytopenia when the platelet 
count is < 150 x 10°/L. 


TAKEAWAY/KEY POINTS: 
Fondaparinux is an appropriate choice of anticoagulant for patients with HIT. 
REFERENCE: 


[1] Thrombosis Canada. Heparin-Induced Thrombocytopenia. Thrombosis Canada. 
hitps://thrombosiscanada.ca/wp-content/uploads/2021/11/27.-Heparin-Induced- 

Thrombocytopenia_230ctober2021-1.pdf. 

[2] Witt DM, Clark NP, Vazquez SR. Venous Thromboembolism. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, 

Wells BG, Posey L. eds, Pharmacotherapy: A Pathophysiologic Approach, 10e New York, NY: McGraw-Hill. 

[B] Warfarin: Drug Information, UpToDate. Accessed: March 2, 2023. 
https//wwnw.uptodate.com/contentswarfarin-drug- information? 
search=warfarin&source=panel_search_result&selectedTitle=1~1488usage_type=panel&ikp_tab=drug_general8idisplay_rank=1. 
[4] Nicolas D, Nicolas S, Hodgens A, Reed M. Heparin-induced thrombocytopenia ~ StatPearls NCBI 

bookshelf. StatPearls. https://www.ncbinlm.nih.gov/books/NBK482330/. 


The correct answer is: Fondaparinux 


Question #: 17 


10: 30863 THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 
Corect 
3 BS is a 64-year-old male who has been hospitalized for pneumonia and atrial fibrillation. During his 
10-day hospital stay, he developed heparin-induced thrombocytopenia (HIT) and was initiated on 
fondaparinux. BS was also treated with cefotaxime 1g q8h for 7 days for his pneumonia. BS's weight 
is 70 kg, and his at-home medications include atenolol 50 mg BID, ezetimibe 10 mg daily, 
mometasone nasal spray 100 mcg daily, and cetirizine 10 mg daily. BS has allergies to pollen and 
peanuts. He is now in septic shock and has developed acute renal failure. His creatinine clearance 
(CrCl) is 25 mL/min and his platelet count is 60 x 10°/L. His baseline platelet count (prior to the 
development of HIT) was 200 x 10°/L. BS's white blood cell count is currently 13 x 10°/L (normal: 3.5- 
10.5 x 10°/L), his heart rate is 100 bpm, his blood pressure is 85/60 mmHg, and his respiratory rate is 
22 breaths per minute. 


Which of the following is the most appropriate recommendation with regards to BS' anticoagulation 
therapy? 


Select one: 
Continue fondaparinux % 
Change to unfractionated heparin IV infusion % 


Change to w 


argatroban Rose Wang (1D:113212) this answer is correct. Argatroban can be used for HIT and 


does not need to be dase adjusted in patients with decreased renal fimetion. 


Change to dalteparin ® 


| Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Deep vein thrombosis (DVT) and pulmonary embolism (PE) 


LEARNING OBJECTIVE: 


To discuss anticoagulation treatment options for heparin-induced thrombocytopenia (HIT) in patients with 
decreased renal function. 


BACKGROUND: 


Heparin-Induced Thrombocytopenia (HIT) is a transient, immune-mediated reaction that may occur following 
exposure to heparins. This reaction presents as a fall in platelets (thrombocytopenia) of > 30% from baseline, 

5-10 days after heparin exposure, and often results in a venous thromboembolism (VTE). HIT is more likely to 
occur with unfractionated heparin (UFH) than with low molecular weight heparins (LMWH). 


This reaction occurs when heparin forms a complex with platelet factor 4 (PF4). PF4 is a chemokine stored in 
the granules of platelets and is released in the process of platelet activation. Immunoglobulin G (IgG) 
antibodies specific to this heparin-PF4 complex can form, which leads to the creation of a highly 
prothrombotic state. 


To treat HIT, heparin must be discontinued, and a non-heparin anticoagulant must be initiated. Anticoagulant 
options include fondaparinux, argatroban, direct oral anticoagulants (DOACS), bivalirudin, or danaparoid. 
Warfarin should be avoided in the acute stage of HIT treatment since it may further aggravate the 
prothrombotic state, and should also not be initiated if platelet counts are less than 150 x 10°/L. 


In patients with severe renal impairment (CrCl <30 mL/min), argatroban may be safely administered without 
dose adjustments. Bivalirudin and danaparoid may also be used in this population, but doses typically require 
adjustment. Regarding DOACS, rivaroxaban has the most evidence for use in patients with HIT and should be 
avoided in patients with CrCl <15 mL/min and used cautiously in patients with CrCl 15-30 mL/min. Finally, 
fondaparinux should be avoided in patients with CrCl <30 mL/min. 


RATIONALE: 


Correct Answer: 


* Change to argatroban - Argatroban can be used for HIT and does not need to be dose adjusted in 
patients with decreased renal function, 


Incorrect Answers: 


* Continue fondaparinux - Fondaparinux should be avoided in patients with CrCl <30 mL/min. 


* Change to unfractionated heparin IV infusion - BS experienced HIT and should not be exposed to 
heparin therapy 


© Change to dalteparin - Patients with a history of HIT should not be exposed to low molecular weight 
heparin (LMWH) due to the potential for cross-reactivity. 


TAKEAWAY/KEY POINTS: 


Argatroban is not renally cleared and is an appropriate treatment option for patients experiencing HIT. 
Fondaparinux should be avoided in patients with CrCl <30 mL/min. 


REFERENCE: 


[1] Thrombosis Canada. Heparin-Induced Thrombocytopenia. Thrombosis Canada: 
hittp://thrombosiscanada.ca/guides/pdfs/HeparinInducedThrombocytopenia.pdf. 

[2] Thrombosis Canada. Unfractionated Heparin, LMWH & Fondaparinux. Thrombosis Canada: 
hitp://thrombosiscanada.ca/wp content/uploads/2018/07/UFH-LMWH-Fonda-201 8June15.pdf. 

[3] DiPiro JT, Talbert RL, Yee GC, et al. Pharmacotherapy: A Pathophysiologic Approach. Sth ed. McGraw-Hill 
2014. 

[4] Sandoz Canada Inc. ARGATROBAN (argatroban for injection). Updated April 30, 2020. 
https://pdt.hres.ca/dpd_pm/00056136.PDF. 

[5] Aspen Pharmacare Canada Inc. ORGARAN. https://pdf.hres.ca/dpd_pm/00043958.PDF. 

[6] Bayer Inc. Xarelto. Updated April 17, 2023. https://pdf.hres.ca/dpd_pm/00070466.PDF. 


The correct answer is: Change to argatroban 


Question #:18 


10: 30865 What is the minimum duration of anticoagulant therapy for LF if she is determined to have heparin-induced 
thrombocytopenia (HIT), but NO evidence of thrombosis? 


Select one: 


4weeks Y 

12 weeks ® 

6 months % 

12 x 

mon Rose Wang (ID:113212) this answer is incorrect. Patients with HIT and subsequent 


thrombosis should be treated with anticoagulant therapy for at least 3 months. Since LF 
has HIT without thrombosis, a treatment duration ofai least 4 weeks is appropriate. 


| incorrect] 
Marks for this submission: 0.00/1.00. 
TOPIC: Deep vein thrombosis (DVT) and pulmonary embolism (PE) 


LEARNING OBJECTIVE: 


To determine the appropriate minimum duration of anticoagulant therapy for heparin-induced 
thrombocytopenia (HIT). 


BACKGROUND: 


Heparin-Induced Thrombocytopenia (HIT) is a transient, immune-mediated reaction that may occur following 
exposure to heparins. This reaction presents as a fall in platelets (thrombocytopenia) of >30% from baseline, 
5-10 days after heparin exposure, and often results in venous thromboembolism (VTE). HIT is more likely to 
occur with unfractionated heparin (UFH) than with low molecular weight heparins (LMWH). 


This reaction occurs when heparin forms a complex with platelet factor 4 (PF4). PF4 is a chemokine stored in 
the granules of platelets and is released in the process of platelet activation. Immunoglobulin G (IgG) 
antibodies specific to this heparin-PF4 complex can form, which leads to the creation of a highly 
prothrombotic state. 


To treat HIT, heparin must be discontinued, and a non-heparin anticoagulant must be initiated. Acute 
anticoagulant options include fondaparinux, argatroban, direct oral anticoagulants (DOACS), bivalirudin, or 
danaparoid 


The duration of anticoagulant therapy in HIT without a thrombotic event is at least 4 weeks while HIT with 
thrombosis should be treated for at least 3 months. 


RATIONALE: 
Correct Answer: 


e 4 weeks - Anticoagulant therapy should be continued for at least 4 weeks in patients with HIT without 
thrombosis. 


Incorrect Answers: 


© 12 weeks - Patients with HIT and subsequent thrombosis should be treated with anticoagulant therapy 


Question #: 19 


1; 50968 


Comect 


for at least 3 months. Since LF has HIT without thrombosis, a treatment duration of at least 4 weeks is 
appropriate. 


6 months - Patients with HIT and subsequent thrombosis should be treated with anticoagulant 
therapy for at least 3 months, Since LF has HIT without thrombosis, a treatment duration of at least 4 
weeks is appropriate. 


12 months - Patients with HIT and subsequent thrombosis should be treated with anticoagulant 
therapy for at least 3 months. Since LF has HIT without thrombosis, a treatment duration of at least 4 
weeks is appropriate. 


TAKEAWAY/KEY POINTS: 


Patients with HIT without thrombosis should be treated with anticoagulant therapy for at least 4 weeks. 
Patients with HIT-induced thrombosis should be treated with anticoagulant therapy for at least 3 months. 


REFERENCE: 


[1] Heparin-Induced Thrombocytopenia (HIT). Thrombosis Canada. Updated: January 3, 2023. Accessed 
March 2, 2023. https://thrombosiscanada.ca/clinicalguides/ 

[2] Adam Cuker, Gowthami M. Arepally, Beng H. Chong, Douglas B. Cines, Andreas Greinacher, Yves Gruel, 
Lori A. Linkins, Stephen B. Rodner, Sixten Selleng, Theodore E. Warkentin, Ashleigh Wex, Reem A. Mustafa, 
Rebecca L. Morgan, Nancy Santesso; American Society of Hematology 2018 guidelines for management of 
venous thromboembolism: heparin-induced thrombocytopenia. Blood Adv 2018; 2 (22): 3360-3392. doi: 
hitps://doi.org/10.1182/bloodadvances.201 8024489 


The correct answer is: 4 weeks 


GD is a 78-year-old male diagnosed with a proximal deep vein thrombosis (DVT) in his right leg. GD 
has severe renal impairment; his creatinine clearance (CrCl) is 28 mL/min and his albumin-to- 
creatinine ratio (ACR) is 30 mg/mmol. He has no liver impairment. GD is a retired university professor, 
smokes 20 cigarettes per day and drinks 2 glasses of wine per month. His current medications include 
Breo Ellipta® (fluticasone furoate 100 mcg/vilanterol 25mcg) one inhalation once daily, salbutamol 
HFA 100 mcg 1 puff Q4H PRN, and ramipril 5 mg daily. The medical resident on duty is seeking 
guidance regarding GD's anticoagulation regimen. Her plan is to initiate GD on warfarin 3 mg daily, 
check GD's international-normalized-ratio (INR) on day 3, and adjust his dosage per the hospital's 
warfarin initiation nomogram. She does not remember if treatment with a parenteral anticoagulant is 
necessary when initiating warfarin. 


Which of the following recommendations is correct regarding GD's warfarin therapy? 


Select one: 
Unfractionated heparin (UFH) should be administered for 5 days prior to initiating warfarin % 
UFH should be overlapped =v 


with nalarini) K lect 5 daye Rose Wang (ID:113212) this answer ts correct. Warfarin 
and until INR is at least 2 for 2 requires overlap with a parenteral anticoagulant when initiated 
consecutive days due to its slow onset. UFH is an appropriate choice for GD 


given his severe renal impairment. 


Parenteral anticoagulation is not necessary and warfarin may be initiated alone % 


Fondaparinux should be overlapped with warfarin for at least 5 days and until INR is at least 2 for2 * 
consecutive days 


| Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Deep vein thrombosis (DVT) & pulmonary embolism (PE) 


LEARNING OBJECTIVE: 
To understand warfarin initiation for treatment venous thromboembolism (VTE). 


BACKGROUND: 


Initial treatment options for VTE must provide an immediate anticoagulant effect. Parenteral anticoagulant 
options include low molecular weight heparins (LMWHs), unfractionated heparin (UFH), and fondaparinux. 
Oral anticoagulants with a quick onset of action include rivaroxaban or apixaban. Warfarin alone is not an 
appropriate choice for initial VTE treatment due to its slow onset of action. Warfarin must be initiated 
concurrently with a parenteral anticoagulant for at least 5 days and until INR is at least 2 for a minimum of 2 
days consecutively. 


Initial doses of warfarin typically range from 1-5 mg daily. Most adults may be initiated at a dose of 5 mg 
daily. Lower starting doses may be considered for patients who are elderly, of Asian descent, underweight, or 
frail. Doses are then adjusted according to INR based on an institution-specific nomogram. Maintenance 
doses should target an INR of 2-3 for most patients. 


UFH does not require dose adjustments in patients with severe renal impairment. Caution should be 
exercised when using LMWHls in patients with severe renal impairment; dose reductions or monitoring of 
anti-Xa levels may be required, Fondaparinux should be avoided in patients with severe renal impairment 
(CrCl < 30 mL/min). 


RATIONALE: 
Correct Answer: 
e UFH should be overlapped with warfarin for at least 5 days and until INR is at least 2 for 2 
consecutive days - Warfarin requires overlap with a parenteral anticoagulant when initiated due to its 


slow onset. UFH is an appropriate choice for GD given his severe renal impairment. 


Incorrect Answers: 


Question #: 20 


10:5001 


Corect 


question 


* Unfractionated heparin (UFH) should be administered for 5 days prior to initiating warfarin - 
Warfarin requires overlap with a parenteral anticoagulant when initiated due to its slow onset. 


e Parenteral anticoagulation is nat necessary and warfarin may be initiated alone - Warfarin requires 
overlap with a parenteral anticoagulant when initiated due to its slow onset. 


e Fondaparinux should be overlapped with warfarin for at least 5 days and until INR is at least 2 for 2 
consecutive days - Fondaparinux should be avoided when CrCl is < 30 mL/min. 
TAKEAWAY/KEY POINTS: 


Warfarin must be initiated concurrently with a parenteral anticoagulant for at least 5 days and until INR is at 
least 2 for a minimum of 2 days consecutively. UFH does not require dose adjustments in patients with 
severe renal impairment. 


REFERENCE: 


[1] Unfractionated Heparin, Low Molecular Weight Heparin and Fondaparinux. Thrombosis Canada. 
https//thrombosiscanada.ca/hcp/practice/clinical_guides?language=en- 
ca&.guide!D=UNFRACTIONATEDHEPARINANDLOWMOL 


[2] Wells PS, Forgie MA. Venous Thromboembolism. In: Compendium of Therapeutic Choices. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 


[B] Warfarin. Thrombosis Canada. https.//thrombosiscanada.ca/hep/practice/clinical_guides?language=en- 
ca8iguideID=WARFARIN 
[4] Apotex Inc. Apo-Warfarin. Updated July 27, 2021. https://pdfihres.ca/dpd_pm/00062307.PDF 


The correct answer is: 
UFH should be overlapped with warfarin for at least 5 days and until INR is at least 2 for 2 consecutive days 


Which of the following is NOT considered a complication of deep vein thrombosis (DVT)? 


Select one: 
Post-thrombotic syndrome * 
Skin ulcers% 
Pulmonary embolism (PE) * 
Hypertension v 


Rose Wang (1D:113212) this answer is correct. Hypertension is not a complication 


of DYT. 


| Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Deep vein thrombosis (DVT) & pulmonary embolism (PE) 


LEARNING OBJECTIVE: 
To identify complications of DVT. 


BACKGROUND: 


DVT is a clot that occurs in the deep veins of the body, more commonly in the thigh or lower leg. If this dot 
embolizes (spreads) to the lungs, it is known as a pulmonary embolism and permanent lung damage and 
death may occur. Another complication of DVT is the occurrence of post-thrombotic syndrome, in which 
venous clot formation permanently damages the valves in the veins. Venous valves allow for natural blood 
flow and venous blood delivery back to the lungs. Clinical manifestations of post-thrombotic syndrome 
include chronic pain, skin sores and ulcers, and edema which can negatively impact one's quality of life. 


RATIONALE: 


Correct Answer: 


e Hypertension - Hypertension is not a complication of DVT. 


Incorrect Answers: 
e Post-thrombotic syndrome - Post-thrombotic syndrome is a complication of DVT. 
© Skin ulcers - Skin sores or ulcers are considered symptoms of post-thrombotic syndrome. 


œ Pulmonary embolism (PE) - PE is a complication of DVT. 


TAKEAWAY/KEY POINTS: 
DVT complications include post-thrombotic syndrome, pulmonary embolisms, and death. 
REFERENCES: 


[1] DiPiro JT, Talbert RL, Yee GC, et al. Venous Thromboembolism. Pharmacotherapy: A Pathophysiolagic 
Approach. 9ed. McGraw-Hill. 


[2] Goldhaber SZ. Deep Venous Thrombosis and Pulmonary Thromboembolism. Harrison's Principles of 
Internal Medicine. 18 Ed. McGraw-Hill. 


The correct answer is: Hypertension 


Finish review 


